Lumbar nerve root injury induces central nervous system neuroimmune activation and neuroinflammation in the rat: relationship to painful radiculopathy.
These studies were designed to examine the role of central neuroimmune activation and neuroinflammation in a rat model of lumbar radiculopathy. In the present study the authors investigated the role of neuroimmune activation using immunocytochemistry to detect expression of major histocompatibility complex Class II, cluster determinant 4, intracellular adhesion molecule-1 (ICAM-1), and platelet endothelial cellular adhesion molecule-1 (PECAM-1). The role of central neuroinflammation was investigated using radiation bone marrow chimeric rats. The pathologic mechanisms resulting in painful lumbar radiculopathy secondary to nerve root injury remain obscure. There is a growing body of evidence that central neuroimmune activation and neuroinflammation may play a key role in the initiation and maintenance of various pain states, including lumbar radiculopathy. Male Holtzman rats undergoing mechanical sensitivity testing were divided into two groups: a sham group and a chromic gut suture group. Animals were killed on day 14 post surgery. Male Holtzman rats, used to detect cluster determinant 4, major histocompatibility complex Class II, and CAM spinal expression, were divided into three groups: a normal group, a sham surgery group, and a chromic group. The male Brown Norway rats used to make the radiation bone marrow chimeras were divided into two groups: a sham group and a chromic group. Animals were killed at 1, 3, 7 or 14 days following surgery. Nerve root injury in the rat produced increased spinal major histocompatibility complex Class II, cluster determinant 4, ICAM-1, and PECAM-1 immunoreactivity and increased bilateral sensitivity to tactile stimuli. Leukocyte trafficking into the spinal parenchyma was observed, which increased over time after nerve root injury. The presence of bilateral mechanical allodynia and spinal neuroimmune changes following nerve root injury supports the hypothesis that central sensitization through activation of immune mediators, coupled with macrophage traffic across the blood-brain barrier, plays a key role in the development and maintenance of radicular pain.